M easurements of C o rrelation in the E u l e r ia n R epresentation of T u r b u l e n t F lo w * ' Rep. Nat. Adv. Ctee. Aero., Wash.,' No. 524 (1935).
The methods described in Part I have been used by Mr. L. F. G. Simmons, of the National Physical Laboratory, to find experimentally the correlation between the turbulent components of velocity u0 and at two points distant y apart in a direction transverse to the stream. The measure ments were made at mean speed U = 25 feet per second in a wind tunnel behind a honeycomb with 0* 9-inch square mesh. The results are shown in fig. 1 where the ordinates are R y = and the abscissae are the u2 corresponding values of y. It will be seen that the Ry curve is apparently rounded at the top and that Ry falls to 0-08 at y -0-38 inches. No measurements were made beyond this point, but extrapolation seems to show that Ry = 0 when y is about 0 • 5 inches, i.e., when y is slightly greater than £M. 
Another set of measurements of similar nature made in a parallel-wall tunnel 24 • 6 cm high by Prandtl and Reichardt is shown in fig. 1 of Part III, which is reproduced from their paper. Their method was not so suitable for measuring low values of R y as that of Simmons, and their curves are not given for values of R" less than 0 • 6.
The forms of the R" curves near y -0 will be d
Statistical Theory o f Turbulence 445 Few observations of the decay of turbulence seem to have been made, and in most of them where observations from which the decay can be found have been made the experiment was concerned with other phenomena. In some such cases the necessary data for comparing with the theory developed in Part I of this paper were not all recorded.
Simmons a n d Salter's M easurements B e h in d G r id s
The measurements contained in Table I were made by Simmons and Salter* by means of hot wires in the stream behind a grid consisting of strips 0-5 inch wide forming square-mesh grid with 1-inch square holes so that M = T 5 inches = 3-81 cm. In this table u! = V u 2 and x = 6 and 9 inches the " wind shadow " had not disappeared, the two sets of readings being those obtained behind the middle of a strip and behind the middle of a hole respectively. The values of u' and V/u' in columns 4 and 5 are deduced from means of the two sets of figures in columns 1 and 3.
According to the theoretical prediction (see equation (59), Part I) U Ju' should increase linearly with x. Fig. 2 shows U/w' plotted against x/M . It will be seen that the prediction is very nearly verified, the points lying very close to a straight line.
The value of the constant A which occurs in (59) can be calculated from any two of the three sets of measurements. Taking from Table I the  measurements at x = 6 and 9 inches I find A2 = 3 -94 so that A = 1 *98, and taking the measurements at x = 9 and 15, A2 -3 *49 so that A = 1*87.
The Reynolds number of the turbulence, namely, M m' / v, corresponding with the three stations are given in the last column of Table I . It is of interest to compare the rate of decay of turbulence observed by Simmons and Salter with that which would result if the complete tur bulence pattern remained constant through the range of observation from x = 6 inches to 15 inches, but the turbulent velocity decreased owing to viscosity. The turbulent velocity components in that case* would be proportional to e~c t , so that
The 3 appears as exponent in (2) because the time taken by the stream to travel the distance from x -6 inches to 15 inches is three times as long as the time for x -6 inches to 9 inches. On the other hand, equation (59), Part I, can be reduced in this case to
From Table I it will be seen that u \ l u \ = 0*605, thus the supposition that turbulent motion decays by the direct action of viscosity without any increase in the diameter of the smallest eddies leads to the prediction that
The present theory leads to the prediction that
Comparing these three values ((A), (B), (C)) it will be seen that Simmons and Salter's observations are in fairly good agreement with the present theory but do not agree with theories of dissipation which do not allow for increasing size of the smallest eddies with decrease in Mm'/ v. Some further unpublished observations made by Mr. Simmons with a grid geometrically similar to his 1^-inch grid, but of smaller mesh (M = 0*62), are also shown in fig. 2 . It will be seen that when plotted nondimensionally (i.e., using x/M as abscissae) the points lie very close to those which represent the experiments with the larger grid. Thus the pre diction that the constant A of equation (59), Part I, is a constant for all similar grids is verified. The question whether A is a universal constant, as is predicted in Part I, for all square-mesh grids irrespective of the ratio of the width of the bars of the grid to the mesh remains open so far as these observations are concerned.
D r y d e n 's O b s e r v a t io n s B e h in d H o n ey c o m bs
The first reliable observations on the decay of turbulence behind a honeycomb are contained in a report by Dry den.* In that report the size of the honeycomb was not given, but Dr. Dryden has very kindly supplied me with the necessary data. The honeycomb was hexagonal, the distances between opposite faces being 3 inches. Taking M = 3*0 inches the observed values are given in Table II . If U = 20 ft/sec Mm'/ v lies between 1000 and 2000. Similar observa tions behind a honeycomb of 3-inch circular tubes arranged in hexagonal piling gave the results shown in Table III . These results being obtained with honeycombs of circular and hexagonal tubes are not strictly comparable with those obtained with honeycombs or grids arranged in a pattern of squares. The difference, however, may be expected to be slight, and they are included because, as will be seen in fig. 6 where they are shown in graphic form, they illustrate how accurately the theoretical linear law of increase in U/w' is borne out in practice.
* ' Rep. Nat. Adv. Cttee. Aero. Wash.,' No. 342, see also Report No. 392.
N.P.L. O b se r v a t io n s B e h in d G r id s a n d H o n ey c o m bs
Recently Simmons and Salter have made some more measurements of U/u', using a hot-wire compensating circuits and a thermo-junction milliammeter to measure u2 in the manner explained in Part I. A set of observations made behind a grid of round bars 0*875 inch diameter arranged in a 3-inch square mesh* is shown in fig. 3 . In the work previously described the average value of U taken over a long series o f observations made at the same section of the tunnel were given. In A similar set of measurements in a 4-foot wind tunnel behind a 3-inch square-mesh honeycomb is shown in fig. 4 . Again it will be seen that the measurements confirm the theoretical linear law of increase in U/u', This line fairly represents the observations up to = 100, but for higher values of U /u' the turbulence does not decrease so rapidly as the theoretical formula would lead one to expect.
The points on the extreme right of the diagram, fig. 5 , correspond with very low values of M m' / v, namely, 7 and 14. This is well below the lowest value of Mu'Jv at which the linear law would be expected to hold, but, as has been pointed out, the rate of decay for a given scale of turbulence at low values of M m' / v must be greater than that indicated by the linear law. Fig. 5 shows that in Dr. Dryden's tunnel the turbulence dies away more slowly than the linear law when the turbulence is small. This indicates Fig. 5-Decay o f turbulence behind a grid o f round bars (H. L. Dryden) that the large-scale turbulence which is in the air stream before striking the grid can pass through it. Near the grid this is masked by the more violent disturbances produced by the grid itself. As the distance down stream from the grid increases the large-scale turbulence which has passed through it decreases more slowly than that produced by the grid and eventually completely obliterates the effect of the grid.
It seems likely that a honeycomb with long cells might be more likely to reduce the pre-existing turbulence to a definite scale than a grid o f round bars, and in fact the theoretical linear law of decay seems to be obeyed very consistently in the disturbances behind honeycombs.
Summary of R esults o n D ecay of T u r b u l e n c e
All these results are collected together in fig. 6 and the equations to the straight lines which pass most nearly through the observed points are collected together in Table IV . Dr. Dryden's results with small-mesh honeycombs, M = 1 inch, \ inch, \ inch, ^ inch, have not been included because the corresponding values of LU/v are so small that the theory could not be expected to apply to them, and also because, as has been pointed out, there is evidence that the disturbances already in the stream pass through the grids and, when M is small, become more important than those produced by the grid. The values of A calculated by using the relationship U . . . 5 a -= = constant + -t* r r u A2 M as identical with the equations in column 4 of Table IV are given in column 5. It will be seen from fig. 6 that though ranges from 4-9 to 110, and M from 0*62 inch to 5 inches all the observed values of A given in column 5 of Table IV lie in the range from 1-95 to 2*20. This appears to confirm the accuracy of the theoretical prediction made in Part I that A is a universal constant for turbulence produced or con trolled by any type of square grid or honeycomb. 
Experimental V erification of C onnectio n between D issipation of E nergy a n d Initial C urvature of R w C urve
In Part I it is predicted that near the origin the correlation curve, Rv, will coincide with the parabola y = xv i -
K(6)
where A2 = W/(15 p.«2) and the dissipation is W. It has now been shown that the dissipation behind a honeycomb or grid is in good agreement with observation provided
